We examine the relationship between output fluctuations and within-country variation in subjective well-being using country panels. We show that the deviation of output from trend, unlike trend growth, is positively associated with well-being. The explanatory power of the business cycle is found to be better than that of the level of output.
I. Introduction
Analyses of international repeated cross-sections, such as those by Di Tella et al. (2003) and Stevenson and Wolfers (2008) , point to a positive relationship between output and subjective well-being (SWB). However, the fact that Gross Domestic Product (GDP) is trending in virtually all countries whereas such a trend is not usually observed in SWB hints that a long-term relationship may not exist. Indeed, Easterlin (2013) shows that there is no systematic association between countries' long-run GDP growth rates and improvements in SWB. Discussions and analyses in Di Tella et al. (2003) , Easterlin et al. (2010) and Easterlin (2013) point to the possibility that the deviation of output from its trend instead of output itself is associated with SWB. Our contribution is to examine this hypothesis in detail by using different measures of the relative output gap and regressing subjective well-being on each of them. We use panel data sets and model the within-country variation in SWB. The explanatory power of the output gap measures is compared to that of the log of GDP per capita.
II. Data and methods
We use Eurobarometer and combined World Values Survey/European Values Study (WVS) data. These data sets are the two most commonly used that include SWB questions and cover a long time span and various countries.
The Eurobarometer data set contains observations from 34 European nations The regression equations are of the form:
where s it is the population-weighted average life satisfaction or happiness in country i in year t. 
III. Results and discussion
The estimated β coefficients and within R 2 values are reported in Table 1 .
Each cell in the table accounts for one model. The coefficient estimate from the model with the highest within R 2 in each column is underlined.
[ Table 1 about here]
The results show that business cycles are positively associated with SWB.
In only one out of the 36 models with a cycle variable, the regressor is not statistically significant at the 5% level. The cycle variable with the best ex- Table 2 .
[ Table 2 about here]
Among the best-fitting models, the coefficient for the trend component is statistically significantly positive only in the model of WVS happiness without year fixed effects and becomes negative and significant when year fixed effects are included. It should be noted that we are not the first to observe negative assocations of output variables with SWB in the WVS data (see Opfinger, 2016) . In general, our findings on trend growth's association with SWB are in line with those by Easterlin et al. (2010) and Easterlin (2013) .
There are only minor changes in the coefficients of the cyclical variables in the 5 Nonzero correlations are due to different periods for detrending and estimation and because some of the detrending techniques do not require the cycle component and the trend component to be uncorrelated. best fitting models while the statistical significances remain unchanged. This confirms the robustness of our results on the association between business cycles and subjective well-being.
IV. Conclusions
Deviation of output from its long-term trend, unlike trend growth, has explanatory power for subjective well-being within countries over time. The explanatory power is better than that of output. This reflects the fact that output series trend upward whereas such a trend is usually absent from time series of subjective well-being. Notes: Robust country-clustered SEs in parentheses. ***, **, * indicate statistical significance at the 1%, 5% and 10% level, respectively. All models include country FEs. The coefficient estimate of the model with the largest R 2 in the column is underlined.
